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But what about the Web?
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Data Growth (2007)

The Web as a huge Database?



Web Data ≠ Web of Data
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Web 2.0 - problems

JSON only prescribes data structure 

Data is accessible but still locked in silos 

Data ownership ≈ market share 

Data integration is a major issue
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The Vision for a Web of Data
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The four Linked Data principles

1. Use URIs as names for things 

2. Use HTTP URIs so that people can look up 
those names 

3. When someone looks up a URI, provide useful 
information using RDF 

4. Include links to other URIs, so that they can 
discover more things
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Um… what's RDF?



Anybody can say Anything about Anything
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The Resource Description Framework (RDF)

• RDF is a standard data model for data interchange on the Web 

• It facilitates data merging even if the underlying schemas/models differ. 

• It extends the linking structure of the Web to use URIs to name the 
relationship between things, as well as the two ends of the link (a triple) 

• It allows data to be mixed, exposed and shared across different applications 

• The links form a directed, labeled graph: a web of data

http://www.w3.org/RDF/ 

http://www.w3.org/RDF/


RDF - Triples

• All information in RDF is expressed as triples; two-placed predicates; relations 

• A triple consists of a subject, a predicate and an object: 

• Another word for a triple is a statement or a fact 

• The elements of an RDF triple are either URI references, blank nodes, or, literals.

subject predicate object

The Netherlands has capital Amsterdam

Amsterdam has mayor Eberhard van der Laan

Eberhard van der Laan birth year 1955



RDF - Uniform Resource Identifiers (URIs)

• The Resource Description Framework talks about resources 
(almost anything is a resource) 

• Resources are identified by URIs, or URIs denote resources 
(URIs can only refer to a resource, they are not the resource, and multiple URIs can denote the same resource) 

• Internationalised Resource Identifiers are URIs that allow unicode characters

The Netherlands http://dbpedia.org/resource/The_Netherlands

has capital http://dbpedia.org/ontology/capital

Amsterdam http://dbpedia.org/resource/Amsterdam

has mayor http://dbpedia.org/ontology/leaderName

Eberhard van der Laan http://dbpedia.org/resource/Eberhard_van_der_Laan

http://dbpedia.org/resource/The_Netherlands
http://dbpedia.org/ontology/capital
http://dbpedia.org/resource/Amsterdam
http://dbpedia.org/ontology/leaderName
http://dbpedia.org/resource/Eberhard_van_der_Laan


RDF - URIs and CURIES (or QNames)

• URIs are often long and hard to read and write 

• RDF syntaxes often use an abbreviation mechanism: namespaces and prefixes 

• We can then map compact URIs (CURIs) to full URIs

@prefix dbpedia: <http://dbpedia.org/resource/>

@prefix dbo: <http://dbpedia.org/ontology/>

dbpedia:The_Netherlands http://dbpedia.org/resource/The_Netherlands

dbo:capital http://dbpedia.org/ontology/capital

http://dbpedia.org/resource/The_Netherlands
http://dbpedia.org/ontology/capital


RDF - URIs and Data

• We can now state that the capital of The Netherlands is Amsterdam 

• Or using prefixes 

• An RDF graph is a set of triples, e.g.:  
 
 
 
… is a graph that contains two triples

<http://dbpedia.org/resource/The_Netherlands> <http://dbpedia.org/ontology/capital> <http://dbpedia.org/resource/Amsterdam> .

dbpedia:The_Netherlands dbo:capital dbpedia:Amsterdam .

dbpedia:Amsterdam

dbpedia:The_Netherlands

"Amsterdam"

dbo:capital

dbo:officialName

dbpedia:The_Netherlands dbo:capital       dbpedia:Amsterdam . 
dbpedia:Amsterdam       dbo:officialName  "Amsterdam".

http://dbpedia.org/resource/The_Netherlands
http://dbpedia.org/ontology/capital
http://dbpedia.org/resource/Amsterdam


RDF - Literals

• Literals are used to represent "literal" data values 

• All literals have a datatype 

• Datatypes are also resources, referenced via URIs, and written as: 

• Default: if no datatype is specified, the datatype is assumed to be xsd:string 

• One can specify the language of a string using a language tag:

dbpedia:Amsterdam dbo:areaTotal "219320000"^^xsd:double.

dbpedia:Amsterdam dbo:officialName "Amsterdam".

dbpedia:The_Hague rdfs:label "Den Haag"@nl. 
dbpedia:The_Hague rdfs:label "The Hague"@en.



RDF - Why HTTP URIs?

• HTTP URIs have a global scope, unique throughout the Web 
(c.f. e.g. keys in relational databases which are only unique within a table) 

• Helps to avoid name clashes 

• Grounded in society (DNS registration) 

• HTTP URIs are also addresses that indicate authority and enable trust 

• Exploit the well-functioning machinery of Web browsing 

• Track data by following the resource identifiers found in triples

http://abc-co.com/category/item/123 
http://xyz-co.com/product/123

http://abc-co.com/category/item/123
http://xyz-co.com/product/123


URIs are Addresses

http://dbpedia.org/resource/Amsterdam

http://dbpedia.org/resource/Amsterdam


RDF - Why triples?

• Any information format can be transformed to triples 

• Relationships are made explicit; they are elements in their own right 

• Unlike database columns and binary predicates 

• The predicate is an element in the triple, and can be described in RDF 

• "Self-documenting"

Tables: row column cell

Trees: parent path child



From Tables to Graphs …

surname age occupation sex

Fumes 45 cigar maker female

Bridges 32 civil engineer female

Moves 17 dancer male
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From Tables to Graphs …

• Tables and graphs are both “just” representation formats 

• Each row is a record about something

• Each column is an attribute of that thing

• A primary key identifies a record (local)

ID surname age occupation sex

1 Fumes 20 cigar maker female

2 Bridges 45 civil engineer female

3 Moves 17 dancer male

surname age occupation sex

Fumes 45 cigar maker female

Bridges 32 civil engineer female

Moves 17 dancer male

🗝



From Tables to Graphs …

• Tables and graphs are both “just” representation formats 

• Each row is a record about something

• Each column is an attribute of that thing

• A primary key identifies a record (local)

• A secondary key can identify an  
(external) record

ID surname age occupation sex

1 Fumes 20 cigar maker female

2 Bridges 45 civil engineer female

3 Moves 17 dancer male

surname age occupation sex

Fumes 45 cigar maker female

Bridges 32 civil engineer female

Moves 17 dancer male

🗝

ID surname age occupation sex married_to

1 Fumes 20 cigar maker female 25

2 Bridges 32 civil engineer female 64

3 Moves 17 dancer male 325

🗝 🗝



From Tables to Graphs… (the simple version)

• Each node represents a thing (resource) or value (literal) 

• Each edge represents an attribute (property)

ID surname age occupation sex married_to
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2 Bridges 32 civil engineer female 64

3 Moves 17 dancer male 325
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From Tables to Graphs… (the “better” version)

• Some values are actually keys
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SPARQL - Query Syntax

PREFIX: the namespace prefixes used in the SPARQL query 

SELECT: the entities (variables) you want to return 

WHERE: the (sub)graph you want to get information from 

... including additional constraints on results (using operators)

PREFIX dbo: <http://dbpedia.org/ontology/> 
 
SELECT ?city WHERE { 
 ?city dbo:areaCode  "020" . 
} LIMIT 10 

http://www.w3.org/TR/sparql11-query 

dbpediaowl:Country "020"@en

? ?

rdf:type

dbpediaowl:capital

?

http://dbpedia.org/ontology
http://www.w3.org/TR/sparql11-query


SPARQL - Triple Patterns

• A graph pattern consists of multiple triple patterns 

• A triple pattern is a triple with zero or more variables

dbpediaowl:Country "020"@en

rdf:type

dbpediaowl:capitaldbpedia:The_Netherlands dbpedia:Amsterdam

dbpediaowl:areaCode

?x dbo:capital dbpedia:Amsterdam . 
?x  dbo:capital ?y . 
?x dbo:areaCode "020" . 
?x ?p    ?y



SPARQL - Triple Patterns

• A graph pattern consists of multiple triple patterns 

• A triple pattern is a triple with zero or more variables

dbpediaowl:Country "020"@en

rdf:type

dbpediaowl:capitaldbpedia:The_Netherlands dbpedia:Amsterdam

dbpediaowl:areaCode

?x dbo:capital dbpedia:Amsterdam . 
?x  dbo:capital ?y . 
?x dbo:areaCode "020" . 
?x ?p    ?y

dbpedia:Netherlands rdf:type  dbo:Country ; 
      dbo:capital dbpedia:Amsterdam . 
dbpedia:Amsterdam  dbo:areaCode "020" .



http://www.w3.org/TR/sparql11-query 

SPARQL - Triple patterns form a conjunction

Every triple pattern in the graph pattern should match

dbpediaowl:Country "020"@en

rdf:type

dbpediaowl:capitaldbpedia:The_Netherlands dbpedia:Amsterdam

dbpediaowl:areaCode

"020"@en

dbpedia:Westminster

dbpediaowl:areaCode

PREFIX dbo: <http://dbpedia.org/ontology/> 
 
SELECT ?x WHERE { 
 ?x  dbo:capital  ?y . 
 ?y  dbo:areaCode  "020" . 
} LIMIT 10 

http://www.w3.org/TR/sparql11-query
http://dbpedia.org/ontology
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✖

http://www.w3.org/TR/sparql11-query
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